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ABSTRACT—Current models of farmer conservation practices minimize the role of individual personality
characteristics. This study examined the relationship between farmers’ use of conservation practices that impact
surface water quality and the personality characteristics of work motivation, environmental attitude, and moral
reasoning about the environment. A significant negative predictive relationship was found between an externally based self-concept and pro-environmental behaviors. This finding lends support to the notion that farmers
concerned about what their neighbors and peers think may not believe their efforts to benefit surface water will
be adequately recognized. A significant negative predictive relationship was found between anthropocentric
reasoning and pro-environmental behaviors. This finding indicates that farmers who are concerned about the
health of the environment for the sake of human health and well-being are less likely to use conservation practices. Implications for research and practice are included.
Key Words: conservation practices, environmental attitude, moral reasoning, motivation, pro-environmental
behaviors, surface water quality

INTRODUCTION
The quality and quantity of water will be a defining
issue of the 21st century, particularly in the Great Plains.
Human activities affect surface water by contributing to
sedimentation, chemical releases, and nutrient loading
from point and nonpoint sources. Agriculture is the largest contributor to nonpoint source pollution that impacts
surface water quality in the Great Plains (NRCS 1996;
EPA 2009). In response to an agricultural paradigm that
sacrifices environmental health for increasing yields,
many are calling for a shift to sustainable practices
(Tilman et al. 2002; United Nations 2004).

Best management practices (BMPs) are promoted
by academics, nonprofit organizations, and extension
educators who are concerned with the environmental
impacts of farming. However, conservation practices are
not always readily adopted by the farming community.
Nowak and Korsching (1998) have ascribed inadequacies
in U.S. soil and water policies to misunderstandings of the
human dimensions of conservation practices. If the ultimate goal is to increase use of conservation practices, we
need to understand why farmers choose to adopt or reject
practices that are shown to minimize adverse impacts on
surface water quality. The purpose of this study was to
test propositions previously developed regarding farmer
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adoption of conservation practices that benefit surface
water quality (Quinn and Burbach 2008).
Explaining Behavior
Behavioral models seek to explain why individuals
engage in specific behaviors. Prominent theories used
to explain pro-environmental behavior are the Theory
of Planned Behavior (Ajzen 1985, 1991) and Schwartz’s
Norm Activation Model (1968, 1977). Behaviors such as
recycling (Guagnano 1995), energy conservation (Black
et al. 1985), and pro-environmental buying (Thøgersen
1999) have been partially explained using such models.
Farmers’ decision-making has also been tested using
these models (Lynne et al. 1995; Toric 2006; Tutkun and
Lehmann 2006).
The study of personal characteristics affecting farmers’ adoption of conservation practices remains limited
(Quinn and Burbach 2008). Education level (Traore et al.
1998; Ondersteijn et al. 2003; Lambert et al. 2007) and
years in farming (Rahm and Huffman 1984; Traore et al.
1998; Lambert et al. 2007) are the characteristics most
often tested. Because of the complexity of humans, our
understanding of the relationship of personal characteristics to pro-environmental behaviors could be improved
by expanding the study of personal characteristics. In
this study, we examined three personal characteristics
proposed as antecedents to conservation behavior that
impact surface water quality: environmental attitude,
work motivation, and moral reasoning about the environment.
An environmental attitude is an individual’s enduring
disposition toward the environment. Scholars have posited environmental attitude to be a major guide for orienting individual behavior in a pro-environmental direction
(Bonnes and Bonaiuto 2002). Work motivation describes
why an individual engages in his or her chosen profession.
Additionally, people engage in environmental behaviors
for different reasons. Pelletier et al. (1998) proposed that
individuals have intrinsic, extrinsic, and a-motivation
for environmental behaviors. Because a farmer’s profession is the behavior that impacts the environment, work
motivation was measured in this study. Moral reasoning
indicates the values that an individual places on the environment. Researchers have examined the relationship
between moral reasoning toward the environment and an
individual’s attitudes regarding specific environmental
dilemmas. In this study, we examined the relationship
between moral reasoning and specific environmental
behaviors.
© 2010 Center for Great Plains Studies, University of Nebraska–Lincoln
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We asked three questions: (1) Does environmental
attitude affect pro-environmental behaviors? (2) Does
work motivation affect pro-environmental behaviors?
(3) Does moral reasoning about the environment affect
pro-environmental behaviors? In this paper, we define
pro-environmental behaviors as conservation practices
that benefit surface water quality.
Environmental Attitude. An individual’s attitude is a
direct predictor of behavior intention (Ajzen 1985, 1991).
An individual’s environmental attitude has shown to
relate to environmental behaviors (Vining and Ebreo
1990; Oskamp et al. 1991; Blake et al. 1997; Tarrant and
Cordell 1997; Schultz and Zelezny 1998). Studies have
shown that as a group, farmers tend to be less concerned
about the environment than are other populations (Buttel
1975; Kronus and Van Es 1976; Tremblay and Dunlap
1978; Lowe and Pinhey 1982). However, studies have not
examined a relationship between farmers’ environmental
attitudes and their farming practices. This study looked
at the relationship between farmers’ environmental attitudes and their use of pro-environmental behaviors that
impact surface water quality.
Hypothesis 1: There is a positive significant
relationship between farmers’ environmental
attitudes and their use of pro-environmental
behaviors.
Work Motivation. An implicit assumption exists that
farmers are inherently motivated by profit. However,
research has shown that farmers experience a variety of
motivations (Cutforth et al. 2001; Casey and Lynne 1999;
Chouinard et al. 2008). For example, Ryan et al. (2003)
found that some farmers are intrinsically motivated to
practice conservation.
Farmers’ use of conservation in their land management is distinctly different from pro-environmental
actions of other individuals in that farmers’ environmental stewardship is directly related to their job and
their economic stability. Therefore, to study farmers’
motivations to protect the environment, this study
examined farmers’ work motivation. Leonard et al.
(1999) proposed a motivation framework coupled with
self-concept theory. Five sources of motivation were
proposed: intrinsic process, goal internalization, instrumental, self-concept internal, and self-concept external.
(1) Intrinsic process motivation occurs when the work
itself provides immediate gratification. (2) Individuals
are motivated by goal internalization when they engage
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in a behavior because it is congruent with their personal
value system. The behavior will occur with or without
extrinsic rewards. (3) Instrumental motivation occurs
when people perceive tangible rewards because of their
behavior, such as increased economic compensation. (4)
People possess internal self-concept when their sense
of self is primarily inner-directed. This person sets internal standards that become the basis for the ideal self.
The person is then motivated to engage in behaviors
that reinforce these standards and achieve higher levels
of competency. (5) People who possess an external selfconcept rely on their social identity and others to define
them and are motivated by a strong need to enhance
their reputation. Earning social praise and acceptance
through behaviors is important.
Hypothesis 2: There is a positive significant
relationship between farmers’ self-concept
internal motivation and their use of pro-environmental behaviors.
Hypothesis 3: There is a positive significant
relationship between farmers’ goal internalization motivation and their use of pro-environmental behaviors.
Hypothesis 4: There is a positive significant
relationship between farmers’ intrinsic process
motivation and their use of pro-environmental
behaviors.
Hypothesis 5: There is a negative significant
relationship between farmers’ self-concept
external motivation and their use of pro-environmental behaviors.
Hypothesis 6: There is a negative significant
relationship between farmers’ instrumental
motivation and their use of pro-environmental
behaviors.
Moral Reasoning about the Environment. When individuals consider the natural world they utilize one of
two reasoning processes. An ecocentric view ascribes an
intrinsic value to nature. An ecocentric ethic would lead a
farmer to decide it is wrong to pollute waterways because
it would harm plant and animal species (Quinn and Burbach 2008). An anthropocentric view values nature for
its benefit to humans. Anthropocentric reasoning would
lead a farmer to decide it is wrong to pollute waterways
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because it could affect the health of families downstream
(Quinn and Burbach 2008).
Hypothesis 7: There is a positive significant relationship between ecocentric moral reasoning
about the environment and pro-environmental
behaviors.
Hypothesis 8: There is a negative significant
relationship between anthropocentric moral
reasoning about the environment and proenvironmental behaviors.
A model of the relationship between moral reasoning,
environmental attitude, work motivation, and pro-environmental behaviors is presented in Figure 1.
METHODS
Sample and Procedure
University of Nebraska–Lincoln researchers identified
a four-county area of nonpoint source runoff that may
impact Tuttle Creek Lake (Shea et al. 2006). The Big Blue
River watershed was chosen for the study because the Big
Blue River drains to Tuttle Creek Lake in Kansas, currently
listed on the Clean Water Act Section 303(d) as impaired
for siltation, eutrophication, atrazine, and alachlor.
Names and addresses of farm operators were obtained
from lists maintained by the Farm Service Agency and
USDA. All identified farm operators in the four counties (n = 4,191) were mailed an introductory letter and
survey. Operators were offered $40 to complete the
survey. As one component of a larger survey, farm operators were asked to complete a questionnaire about their
pro-environmental behaviors including tillage practices,
chemical application practices, use of physical barriers,
and their environmental attitude, work motivation, and
moral reasoning about the environment. The following
section provides further detail about how farm operator
responses were quantified. Descriptive statistics, Pearson
correlations, and regression analysis between pro-environmental behaviors and environmental attitude, work
motivation, and moral reasoning were calculated with
SPSS v.17 (SPSS Inc., Chicago, IL).
Measurement
Pro-Environmental Behavior. Three of the most effective and widely adopted best management practices for
© 2010 Center for Great Plains Studies, University of Nebraska–Lincoln
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Moral Reasoning
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Anthropocentric
Pro-Environmental
Attitude
Work Motivation
Intrinsic Process

+
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+
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Pro-Environmental
Behaviors

Goal Internalization
Figure 1. Hypothesized relationship between environmental attitudes, work motivation, moral reasoning about the environment,
and pro-environmental behaviors.

Figure 1. Hypothesized relationship between environmental attitudes, work motivation
surface
water the
quality
include reduced with
tillage pro-environmental
practices
Table 1 illustrates
the scoresand
given tested
for different
tillage
about
environment
behaviors
with
Structural Eq
(Bescansa et al. 2006; Zhang et al. 2007), improved timpractices. The following formula was then applied:
ing and application of chemicals, and use of physical
Tillage score = (corn score) + (soybean score) + (sorghum score) + (small grain score)
structures such as contour farming, terraces, and buffer
(number of crops · 7)
strips to reduce water movement off the field (NRCS
2002; Sharpley et al. 2006). Therefore, we created an
A farmer’s chemical application score was based
overall surface-water-quality pro-environmental behavupon when chemicals are applied and whether or not the
iors index. The index was developed through expert conchemical application is blanket or scouted for a treatment
sultation. The index measures three practices including
threshold. To create an overall score for a farmer’s chemitillage, chemical application, and use of physical barrical application practices, the following process was used.
ers. First, separate scores were calculated for each of the
For each crop a farmer planted, a score from 1 to 7 was
three practices measured in the survey, ranging from 1 to
calculated, based on the authors’ dialogue with crop spe7. The three scores were then combined. The higher the
cialists. A higher score indicates more pro-environmental
score, the more likely a farmer was to use conservation
behavior. Table 2 illustrates the scores given for different
practices that benefit surface water quality, what we term
chemical application practices.
pro-environmental behavior.
The following formula was then applied:
A farmer’s tillage score was based upon acres in noChemical application score = (corn score) + (soybean score) + (sorghum score) + (small grain)
till, reduced, or conventional tillage. Farmers reported
		
(number of crops · 7)
the number of acres farmed in 2007 by four crop types
(corn, soybean, sorghum, and small grains) within three
A farmer’s physical barriers score was based upon use
possible tillage practices (conventional tillage, reduced
of terraces, diversions, and buffer strips. Farmers answered
tillage, and no-till). The percentage of each grain farmed
what percentage of their farm is protected by three physical
within each tillage type was calculated. Each crop a
barriers—terraces and diversions, contour stripping, and
farmer reported was given a score from 1 to 7. A higher
buffers. Table 3 illustrates the scores given for percentage
score indicates more pro-environmental behavior.
of land protected by terracing and contouring.
© 2010 Center for Great Plains Studies, University of Nebraska–Lincoln
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TABLE 1
SCORES FOR REPORTED TILLAGE
PRACTICES

TABLE 3
SCORES FOR REPORTED TERRACING AND
CONTOURING PRACTICES

1

75%–100% conventional tillage

1

0%–15%

2

50%–74% conventional tillage

2

16%–30%

3

Majority in reduced tillage with remaining in
conventional tillage

3

31%–45%

4

75%–100% reduced tillage

4

46%–60%

5

Majority in reduced tillage with remaining in no-till

5

61%–75%

6

50%–74% no-till

6

76%–90%

7

75%–100% no-till

7

91%–100%

TABLE 2
SCORES FOR REPORTED CHEMICAL
APPLICATION PRACTICES
1

A+C

2

(A) Routine bu r ndow n, pre-plant and /or preemergence

3

A+D

4

(B) Scouted bu r ndow n, pre-plant and /or preemergence
(C) Routine post-emergence

5

B+C

6

B+D

7

(D) Scouted post-emergence

For buffer strips, a binary code was used. Farmers
who indicated using any amount of buffer strips received
a score of 7, and farmers who did not report using buffer
strips received a score of 1. The following formula was
then applied:
Physical barriers score = (terrace score) + (contour score) + (buffer strips score)
21

To create the final pro-environmental behaviors(PEB)
score, the following equation was used:
PEB = (tillage score) + (chemical application score) + (physical barriers score)
(number of practices reported)

Because all three practices may not be available to all
producers, the denominator in the equation is the number
of practices a farmer reported. Therefore, farmers were not
penalized for missing data. Because each farm is unique,
a particular practice may be more pro-environmental for a
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farm. However, due to the impossibility of measuring each
farm’s physical characteristics for the appropriateness of
each practice, all three practices were treated as equally
pro-environment.
Environmental Attitude. The New Environmental Paradigm Scale (NEP) (Dunlap et al. 2000) was used to assess
farmers’ attitudes toward the environment. Originally
proposed in the 1970s (Dunlap and Van Liere 1978), the
NEP describes the rising ecologically benign culture. The
NEP was built on the assumption that environmentalism
challenges society’s current views about nature and the
relationship between humans and nature (Dunlap and
Van Liere 1978). The scale has been used to compare
environmental attitudes and assess the relationship between environmental attitude and various environmental
behaviors such as recycling. The revised NEP (Dunlap et
al. 2000) is a 15-item questionnaire that includes items
not used in the original scale. Each question is measured
with a seven-item Likert scale from “strongly disagree” to
“strongly agree.” Dunlap et al. (2000) report the internal
reliability of the NEP as measured by Cronbach alpha is
(α = 0.83). The scores for all answers are summed and a
final score between 15 and 105 is created. The higher an
individual’s score, the greater the level of environmental
concern.
Work Motivation. Work motivation was assessed using
the Motivation Sources Inventory (Barbuto and Scholl
1998), which was developed to operationalize the metatheory of motivation proposed by Leonard et al. (1999).
The Motivation Sources Inventory consists of 30 questions assessing intrinsic process motivation, instrumental
motivation, self-concept external motivation, self-concept
internal motivation, and goal internalization motivation.
© 2010 Center for Great Plains Studies, University of Nebraska–Lincoln
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The instrument includes six questions on each subscale.
Each question is measured with a seven-item Likert scale
from “disagree entirely” to “agree entirely.” Items within
a subscale are summed. The higher an individual’s score
within a subscale, the stronger the individual feels that
particular motivation. Most people experience all six
motivations to some extent, but not to equal degrees.
Subscale analysis by Barbuto and Scholl (1998) shows the
following Cronbach alpha levels of reliability: intrinsic
process (α = 0.71), instrumental motivation (α = 0.85),
self-concept external motivation (α = 0.82), self-concept
internal motivation (α = 0.72), and goal internalization
motivation (α = 0.76).
Moral Reasoning. Moral reasoning about the environment was assessed using the Ecocentric and Anthropocentric Scale (Thompson and Barton 1994). The scale
consists of seven questions to assess ecocentrism and 11
for anthropocentrism. Each question is assessed on a fiveitem Likert scale from “strongly disagree” to “strongly
agree.” Scores are added within each subscale. The higher
the score, the more likely an individual is to use a particular form of reasoning. Thompson and Barton (1994)
report the internal reliabilities of the scales are as follows:
anthropocentrism (α = 0.67) and ecocentrism (α = 0.78).
RESULTS
Fifteen percent (n = 639) of mailed surveys were returned. After removal of incomplete surveys and respondents that did not manage arable land as part of their farm
operation, 495 surveys remained for use in the analysis.
The following descriptive statistics (Table 4) compare well
to the farming population in Nebraska and Kansas (USDA
2009). The large majority (96%) of respondents were male.
This heavily skewed sample toward males was expected in
that it reflects the farm decision-making community. The
respondents’ average age was 56 years and average time in
farming was 34 years. Gross annual sales for most farmers
(56%) was less than $100,000 per year and most (68%) depend on farming for at least half of their family’s income.
There was significant negative correlation between
pro-environmental behaviors and farmers’ age (r =
-0.11, p < 0.05) and years in farming (r = -0.11, p < 0.05).
There were significant positive correlations between proenvironmental behaviors and farmers’ education level
(r = 0.15, p < 0.01), farm sales (r = 0.30, p < 0.01), and
percentage of income from farming (r = 0.09, p < 0.05).
There was a significant predictive relationship between self-concept external and pro-environmental
© 2010 Center for Great Plains Studies, University of Nebraska–Lincoln

Great Plains Research Vol. 20 No. 2, 2010
behaviors, β = -.15, t(486) = -2.70, p < 0.01. There was
a significant predictive relationship between anthropocentric reasoning and pro-environmental behaviors, β =
-.10, t(486) = -2.09, p < 0.05. Self-concept external and
anthropocentric reasoning also explained a significant
proportion of variance in pro-environmental behaviors,
R2 = .05, F(1, 486) = 3.11, p < .01.
Discussion and implications
The purpose of this study was to test the relationship
between farmers’ use of conservation practices that influence surface water quality and three personality characteristics: work motivation, environmental attitude, and
moral reasoning about the environment. The study found
a significant negative predictive relationship between
self-concept external motivation and pro-environmental
behaviors and a significant negative predictive relationship between anthropocentric reasoning and pro-environmental behaviors. Additionally, intrinsic process
motivation, instrumental motivation, goal internalization
motivation, self-concept internal motivation, ecocentric
reasoning about the environment, and environmental attitudes were not found to be significant.
Farmers who utilize perceived opinions of others to
form their self-concept were shown to be less likely to use
conservation practices that benefit surface water quality. This suggests that the general farming population is
not sufficiently concerned about conservation practices.
Farmers may believe they will not be sufficiently recognized for their conservation practices that benefit surface
water quality. This finding could also suggest that farmer
support networks (i.e., family, friends, neighbors, seed
and chemical suppliers) are not perceived as sufficiently
supportive of the conservation practices studied. Farmers
concerned about how they are perceived by others may
not care to be known as farmers who uses conservation practices, perhaps because they would not receive
positive feedback that would raise their self-concept. The
negative relationship between pro-environmental behaviors and self-concept external motivation suggests that
efforts to encourage adoption of conservation practices
need to target the entire farming community.
At its root, farming utilizes ecosystem services to
serve immediate human needs, often by sacrificing
environmental health. It is therefore not surprising that
farmers who are concerned primarily about human needs,
such as food production, are not likely to use conservation practices that benefit surface water quality. This
study found that farmers concerned about environmental

External self-concept
motivation
Internal self-concept
motivation
Goal internalization

New Environmental
Paradigm
Ecocentric view

Anthropocentric view

4

7

9

0.40**
0.44**
0.37**

1.06 -0.10*
0.83 0.02
0.80 0.07

-0.17** 0.01

1.84 0.30**

-0.02

-0.05

-0.09*

-0.11*

0.03

0.06

0.01

0.06

-0.05

-0.02

-0.14**

0.07

0.10*

0.11*

0.27**

0.31**

0.14**

0.77**

(.72)

5

7

0.03

-0.03

0.03

0.04

-0.01

0.01

9

-0.01

-0.08

0.02

0.01

0.06

0.11*

10

-0.02

-0.06

11

12

0.11*

0.22**

0.33**

-0.14** -0.09*

0.37**

0.26**

-0.02

13

-0.07

0.05

0.02

14

15

-0.20** 0.38** 0.19**

-0.08

-0.10* 0.11*

-0.21** -0.35** -0.45** 0.04

-0.02

0.24** 0.84**

0.27**

0.34** (.67)

(.74)

8

-0.15** -0.12* 0.04

-0.01

-0.08

-0.10* 0.01

0.01

0.09

0.09*

0.25** 0.04

0.36** 0.47**

0.19** (.79)

(.82)

6

Notes: N = 495. Reliability coefficient estimates (α) are in parentheses along diagonals. *p < .05; **p < .01 (two-tailed tests).

-0.13** 0.02

60.49 32.48 0.09*

16 % Income

-0.05

-0.05

72.69 27.65 0.03

-0.07

0.01

15 Farm assets

3.42

14 Farm sales

0.01

1.52 0.15**

4.21

13 Education level

0.03

0.19 -0.06

0.04

12 Gender

0.07

-0.03

34.11

0.02

0.23** 0.32**

15.10 -0.11*

0.22**

0.79 -0.10*

0.07

0.20** 0.15**

0.03

0.60** 0.43**

0.58** 0.53**

0.02

0.20**

0.80 -0.01

4

0.47** (.77)

(.77)

3

55.45 13.34 -0.11*

4.44

5.55

0.01

0.29**

0.81 0.07

2

(1.00)

1

0.77 -0.03

1.09

SD

67.56 10.12 -0.07

5.76

5.31

4.53

5.70

4.43

4.16

11 Years in farming

10 Age

8

6

5

3

2

Pro-environmental
behaviors
Intrinsic process
motivation
Instrumental motivation

1

Mean

TABLE 4
DESCRIPTIVE STATISTICS AND CORRELATION MATRIX
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health for the sake of people tend not to use conservation
practices. This suggests a lack of understanding of the
link between benefits of conservation practices that affect surface water quality and human health. At the very
least, farmers may not perceive the adverse effects of
degraded water quality to be an imminent or acute threat
to humans. Furthermore, this farming population does
not see the benefit to humans of ecosystem services.
There are numerous reasons that farmers may not
understand the link between surface water quality and
human health. Perhaps because surface water moves
quickly away from single farms, farm operators do not
experience direct impacts of polluted water and therefore
do not connect their behavior to poor downstream water
quality. Farmers view the impacts of poor water quality
at a limited spatial and temporal scale.
Although this study showed that farmers utilizing
anthropocentric reasoning were less likely to use conservation practices, it was not shown that farmers utilizing
ecocentric reasoning were more likely to use conservation practices. This suggests that the importance of conservation practices to protect surface water quality (and
plants and animals dependent upon water) has not been
adequately communicated to farmers. This lack of understanding could also be explained by the nature of surface
water. If a farmer does use conservation to reduce runoff,
the benefit may not be seen by that particular farmer, but
by those downstream. Conversely, farmers who do not
practice conservation may not see the detrimental effects
to wildlife and plants from their lack of pro-environmental behaviors. Or, adverse effects of poor surface-water
quality may be perceived as not imminent or acute.
This study did not find a significant relationship between environmental attitudes and pro-environmental
behaviors. This could be due to the importance of larger
influences such as policy or financial considerations. If a
farmer is enticed to use conservation practices because
of government payments, or forced to by law, then their
personal opinion may not matter. Similarly, if farmers
are in a tight economic situation, they may choose high
production over conservation practices to ensure a profit
large enough to support their family, even if they would
like to practice conservation.
Although this study found a significant relationship
between years in farming and conservation, past studies
have concluded there is little evidence for this relationship
(Rahm and Huffman 1984; Traore et al. 1998; Lambert et
al. 2006). This finding suggests that younger farmers, and
those who have been farming for fewer years, are more
interested and willing to use conservation practices. This
© 2010 Center for Great Plains Studies, University of Nebraska–Lincoln
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may be because younger farmers have grown up during
a time of concern for the natural environment. Younger
farmers may also be less set in their ways and therefore
willing to try new practices.
There were significant positive correlations between
conservation practices and education level, farm sales, and
percentage of income from farming. The significant results
of higher education levels correlating with conservation
practices are consistent with other findings (Ervin and
Ervin 1982; Vogel 1996; Traore et al. 1998; Ondersteijn et
al. 2003; Lambert et al. 2006). These findings suggest that
farmers who have obtained higher education are learning
a concern for the environment and/or the ability to apply
newer conservation technologies. Farmers with higher
sales also use more conservation practices. This finding
could suggest that their income allows them to implement
practices that may have high initial start-up costs. Another
possible suggestion is that previous implementation of
farming conservation practices has resulted in a higher
income for the measured farmers. Farmers who earn a high
percentage of their family income from farming also use
more conservation practices. A heavy dependence on the
success of the farm may cause farmers to have a long-term
outlook and see the benefits of using conservation.
A second, alternative analysis of separate conservation practices (tillage, physical barriers, and chemical
application) indicated that tillage practices and use of
physical barriers were important, each having significant
correlations with other personality variables, but chemical application practices shared no significant relationships with personality variables. This indicates that
chemical application practices may be strongly governed
by people or institutions other than the farmer. Perhaps
co-ops or chemical dealers have significant influence on
chemical application practices and therefore negate any
relationship between farmers’ personality characteristics
and chemical application practices. Anecdotal information collected during this study indicates that farmers
increasingly rely on others (co-ops, chemical dealers,
consultants) to make chemical application decisions. In a
survey of 18 farmers in a Missouri watershed, businesses
that sell pesticides were considered the most reliable
source of pesticide information (Baffault et al. 2008).
This has implications for those interested in reducing
chemical loadings in waterways, discussed below.
Implications for Practice
There are significant implications for educators and
policymakers from the research. For example, farmers
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were shown to be motivated in their work by more than
one factor. This could allow a restructuring of incentive
programs that rely solely on paying farmers to adopt
practices. This study found that farmers with self-concept
external motivation are less likely to use conservation
practices that benefit surface water quality. For farmers
highly motivated by an external self-concept, ensuring
they are recognized for their conservation practices is important for adopting pro-environmental behaviors. Also,
for these farmers, it may be important to emphasize what
others are currently doing for the environment.
Farmers who consider human health over ecosystem
health when reasoning about environmental problems
were shown to be less likely to use conservation practices. For these farmers, pro-environmental behaviors
must be directly associated with human well-being. The
consequences of poor surface-water quality should be
explained through examples of poor drinking water and
polluted fishing areas. Policymakers seeking to achieve
the greatest environmental benefit from often-limited
funds will find that understanding farmers’ behavior will
help to optimize the effectiveness of both educational
materials and conservation programs.
The demographic data of this study have important
implications for practice. The average age of farmers in
this study (56) and average years in farming (34) indicate
that the farming population is aging. The results also
showed a negative correlation between age and conservation practice and between years farming and conservation
practice. This indicates that extension professionals and
government agencies may meet resistance when advocating for the use of conservation to older, longer-tenured
farmers. Programs aimed specifically at the older generation of farmers may benefit environmental quality, but it
may be difficult for these programs to achieve success.
Education programs might be more readily accepted by
younger generations of farmers.
In this study, chemical application practices were not
shown to be significantly related to work motivation, environmental attitude, or moral reasoning about the environment. If chemical application practices are primarily
governed by entities other than the farmer, then advocates
for reducing chemical application or better chemical application timing need to work with co-ops, chemical dealers, or government entities to change farmer behavior.
Directions for Future Research
An interesting area of research opens up by exploring various personal characteristics in relation to
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pro-environmental behaviors of farmers on their land.
Other personal characteristics should be studied in addition to those in this paper. For example, Sheeder and
Lynne (2009) found evidence that farmers who engage
in pro-environmental behaviors experience empathy
with downstream residents. The distance of concern
farmers consider when making decisions may also be
important. Farmers’ need for control, their perceived
ability to create desired change, and other personality
traits should be researched to discover if correlations
or causations exist with pro-environmental behaviors.
Additionally, characteristics in this study that were
not significant should be retested. Measures exist
that examine concepts similar to those in this study.
For example, one could test farmers’ relationship to
nature (Pennisi 2007) in addition to environmental
attitudes.
The demographic results in this study have important research implications. Farming remains a maledominated profession; however, 38 of the respondents
were female. Although the study did not indicate that
the primary farm operator within a family was to
complete the survey, this result suggests that future
research should examine the differences between male
and female primary farm operators.
This study concentrated on farming behaviors that
benefit surface water quality: tillage practices, use of
physical barriers to prevent runoff, and application of
chemicals. Other conservation behaviors should be
tested for significance with personal characteristics:
participation in federal and state conservation programs such as the Conservation Reserve Program,
practices that benefit wildlife, and practices that benefit groundwater quality are just a few examples of
possible behaviors to test.
Chemical application practices were not significantly related to any of the study variables, suggesting
that farm operators may not be making final decisions
on chemical applications. The influence of others such
as chemical dealers and applicators on farm operations
needs to be investigated.
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